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obtaining an initial synchronization sequence , where a spec 
trum width corresponding to the initial synchronization 
sequence is greater than a bandwidth of a synchronization 
channel and is less than a sum of the bandwidth of the 
synchronization channel and a system protection bandwidth ; 
dividing the initial synchronization sequence into N sub 
synchronization sequences ; carrying the N sub - synchroni 
zation sequences on N time - domain symbols ; and sending 
the N time - domain symbols to a receiving apparatus . 
According to the synchronization signal sending method 
provided in the embodiments of this application , a band 
width loss of a synchronization signal is reduced , and 
utilization and synchronization performance of a system 
synchronization bandwidth are improved . 
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SYNCHRONIZATION SIGNAL SENDING dividing the initial synchronization sequence into N sub 
METHOD AND APPARATUS synchronization sequences ; carrying the N sub - synchroni 

zation sequences on N time - domain symbols , where each 
CROSS - REFERENCE TO RELATED sub - synchronization sequence is carried in one time - domain 

APPLICATIONS 5 symbol ; and sending the N time - domain symbols to a 
receiving apparatus . 

This application is a continuation of International Appli In one embodiment , a system synchronization bandwidth 
cation No. PCT / CN2017 / 115330 , filed on Dec. 8 , 2017 , and a system protection bandwidth are fully used , so that a 
which claims priority to Chinese Patent Application No. length of the initial synchronization sequence is increased 
201611174894.1 , filed on Dec. 19 , 2016. The disclosures of 10 and a correlation is better . After operations such as redun 
the aforementioned applications are hereby incorporated by dancy elimination and bandwidth limitation are performed , 
reference in their entireties . a bandwidth loss of the synchronization signal can be 

reduced , and utilization and synchronization performance of 
TECHNICAL FIELD the system synchronization bandwidth are improved . 

In one embodiment , a length L of the initial synchroni 
Embodiments of this application relate to the field of zation sequence satisfies : 

communications technologies , and in particular , to a syn ( BW syne + M.BW subcarrier ) . Tsync > L > BW , sync Tsynes 
chronization signal sending method and apparatus . where BW is a bandwidth of a synchronization channel , 

BW is a subcarrier bandwidth , Tsvne is duration of BACKGROUND the synchronization signal , M = BW B ? . 
BW . A synchronization technology is one of key technologies is the system protection bandwidth . 

of a wireless communications system . A transmit end inserts In one embodiment , a value range of the length of the initial synchronization sequence is specifically provided . By specific synchronization information into a signal that is selecting the initial synchronization sequence in the length sent , and a receive end obtains the synchronization infor- 25 
mation in the received signal by using a synchronization range , the system synchronization bandwidth and the system 

protection bandwidth can be fully used , the bandwidth loss algorithm , so that the receive end is synchronized with the of the synchronization signal can be reduced , and the transmit end . 
A narrowband communications system is an important utilization and the synchronization performance of the sys 

branch of the wireless communications system . The narrow tem synchronization bandwidth can be improved . 
In one embodiment , a length L of the initial synchroni band communications system is a communications system zation sequence satisfies : whose bandwidth is limited . A quantity of frequency - domain 

subcarriers that are included in a time - domain symbol is 
limited . To obtain relatively good synchronization perfor BWS BW mance , the transmit end usually combines a plurality of 35 + M.N > L > 
time - domain symbols that are continuously sent , to transfer 
the synchronization information . A plurality of symbols can 
carry a relatively long synchronization sequence in the In one embodiment , another value range of the length of 
frequency domain , thereby improving an autocorrelation the initial synchronization sequence is specifically provided . 
characteristic of the synchronization sequence . 40 By selecting the initial synchronization sequence in the 

Currently , when the narrowband communications system length range , the system synchronization bandwidth and the 
generates a synchronization sequence , a spectrum width system protection bandwidth can be fully used , the band 
corresponding to the synchronization sequence does not width loss of the synchronization signal can be reduced , and 
exceed a bandwidth of a synchronization channel of the the utilization and the synchronization performance of the 
system . However , a structure of the time - domain symbol 45 system synchronization bandwidth can be improved . 
usually includes redundancy . For example , an orthogonal In one embodiment , a maximum value of M is 2 . 
frequency division multiplexing ( OFDM ) symbol includes a In one embodiment , before dividing the initial synchro 
cyclic prefix ( CP ) , or the transmit end needs to add redun nization sequence into N sub - synchronization sequences , the 
dancy information to the time - domain symbol , or a band method may further include : performing upsampling on the 
width of a synchronization signal is limited in the frequency 50 initial synchronization sequence . 
domain . After operations such as redundancy elimination According to a second aspect , a synchronization signal 
and bandwidth limitation are performed on the synchroni sending apparatus is provided . The synchronization signal 
zation signal , a bandwidth loss of the synchronization signal sending apparatus varies with different communications 
is caused , correlation characteristics of the synchronization systems . For example , the synchronization signal sending 
signal deteriorate , and synchronization performance is 55 apparatus may be an evolved base station , a base station , a 
impaired . micro base station , a wireless router , or a terrestrial station . 

The apparatus includes a processing module and a trans 
SUMMARY ceiver module . The processing module is configured to : 

obtain an initial synchronization sequence ; divide the initial 
Embodiments provide a synchronization signal sending 60 synchronization sequence into N sub - synchronization 

method and apparatus , to reduce a bandwidth loss of a sequences ; and carry the N sub - synchronization sequences 
synchronization signal and improve utilization and synchro on N time - domain symbols , where each sub - synchronization 
nization performance of a system synchronization band sequence is carried in one time - domain symbol . The trans 
width . ceiver module is configured to send the N time - domain 

According to a first aspect , an embodiment provides a 65 symbols to a receiving apparatus . 
synchronization signal sending method . The method In one embodiment , a length L of the initial synchroni 
includes : obtaining an initial synchronization sequence ; zation sequence satisfies : 

sync sync N. 
BWsubcarrier BW Subcarrier 



sync sync sync T sync 

sync 

subcarrier sync 

subcarriers 5 
protect 

10 
BW sync + M 

BW . subcarrier 

BW sync N > L > .N . 
BW subcarrier 

US 10,805,890 B2 
3 4 

( BW + M.BW subcarrier ) : T's > L > BW that the synchronization signal sending apparatus performs 
where BW is a bandwidth of a synchronization channel , the synchronization signal sending method according to the 
BW . is a subcarrier bandwidth , T. is duration of a first aspect . 
synchronization signal , M = BW signal , M = BW protecd / BW and According to a sixth aspect , a communications system is 
BW is a system protection bandwidth . provided , including the synchronization signal sending 

In one embodiment , a length L of the initial synchroni apparatus and the receiving apparatus according to the 
zation sequence satisfies : second aspect , or including the synchronization signal send 

ing apparatus and the receiving apparatus according to the 
third aspect . 

In one embodiment , a spectrum width corresponding to M ) . Na the initial synchronization sequence is greater than the 
bandwidth of the synchronization channel and is less than a 
sum of the bandwidth of the synchronization channel and a 

In one embodiment , a maximum value of M is 2 . system protection bandwidth , N is a quantity of time - domain 
In one embodiment , the processing module is further 15 symbols occupied by the synchronization signal , and N is an 

configured to perform upsampling on the initial synchroni integer greater than 1 . 
zation sequence . Embodiments provide the synchronization signal sending 

According to a third aspect , another synchronization method and apparatus . The method includes : obtaining the 
signal sending apparatus is provided . The synchronization initial synchronization sequence , where the spectrum width 
signal sending apparatus varies with different communica- 20 corresponding to the initial synchronization sequence is 
tions systems . For example , the synchronization signal send greater than the bandwidth of the synchronization channel 
ing apparatus may be an evolved base station , a base station , and is less than the sum of the bandwidth of the synchro 
a micro base station , a wireless router , or a terrestrial station . nization channel and the system protection bandwidth ; 
The apparatus includes a processor and a transceiver . The dividing the initial synchronization sequence into the N 

25 sub - synchronization sequences ; carrying the N sub - synchro processor is configured to : obtain an initial synchronization 
sequence ; divide the initial synchronization sequence into N nization sequences on the N time - domain symbols ; and 

sending the N time - domain symbols to the receiving appa sub - synchronization sequences ; and carry the N sub - syn ratus . According to the synchronization signal sending chronization sequences on N time - domain symbols , where method provided in the embodiments , the bandwidth loss of each sub - synchronization sequence is carried in one time- 30 the synchronization signal is reduced , and the utilization and domain symbol . The transceiver is configured to send the N the synchronization performance of the system synchroni time - domain symbols to a receiving apparatus . zation bandwidth are improved . 
In one embodiment , a length L of the initial synchroni 

zation sequence satisfies : BRIEF DESCRIPTION OF DRAWINGS 
35 

sync 

subcarrier sync 

subcarrier 
protect 

BW sync 
+ M 

BW sync N > L > 
BW subcarrier 

N. 
BW subcarrier 

( BWsyne + M.BWsubcarrier ) Tsyne > L > BWsync : Tsync FIG . 1 is a system architectural diagram of a synchroni 
where BW is a bandwidth of a synchronization channel , zation signal sending method according to an embodiment 
BW is a subcarrier bandwidth , T is duration of a of the present invention ; 

FIG . 2 is a flowchart of a synchronization signal sending synchronization signal , M = BW protecd / BW and 
BW 40 method according to an embodiment of the present inven is a system protection bandwidth . tion ; In one embodiment , a length L of the initial synchroni FIG . 3 is a schematic structural diagram of a synchroni zation sequence satisfies : zation signal of an Enterprise Internet of Things ( eloT ) 

system in of a synchronization signal sending method 
45 according to an embodiment of the present invention ; m ) . Na FIG . 4 is an alignment diagram of spectrum widths 

corresponding to synchronization sequences of different 
lengths in a synchronization signal sending method accord 

In one embodiment , a maximum value of M is 2 . ing to an embodiment of the present invention ; 
In one embodiment , the processor is further configured to 50 FIG . 5 is an alignment diagram of related performance of 

perform upsampling on the initial synchronization sequence . synchronization sequences of different lengths in a synchro 
According to a fourth aspect , a computer - readable storage nization signal sending method according to an embodiment 

medium is provided , and the computer - readable storage of the present invention ; 
medium stores a computer execution instruction . When at FIG . 6 is a schematic structural diagram of a synchroni 
least one processor in a synchronization signal sending 55 zation signal sending apparatus according to an embodiment 
apparatus performs the computer execution instruction , the of the present invention ; 
synchronization signal sending apparatus performs the syn FIG . 7 is a schematic structural diagram of a synchroni 
chronization signal sending method according to the first zation signal sending apparatus according to an embodiment 
aspect . of the present invention ; and 

According to a fifth aspect , computer program product is 60 FIG . 8 is a schematic structural diagram of a communi 
provided . The computer program product includes a com cations system according to an embodiment of the present 
puter execution instruction , and the computer execution invention . 
instruction is stored in a computer - readable storage medium . 
At least one processor of a synchronization signal sending DESCRIPTION OF EMBODIMENTS 
apparatus may read the computer execution instruction from 65 
the computer - readable storage medium , and the at least one FIG . 1 is a system architectural diagram of a synchroni 
processor executes the computer execution instruction , so zation signal sending method according to an embodiment 
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of the invention . The synchronization signal sending method FIG . 2 , the synchronization signal sending method provided 
provided in this embodiment may be applied to a commu in this embodiment of the invention may include the fol 
nications system whose transmit end and receive end need to lowing operations . 
be synchronized . As shown in FIG . 1 , a typical communi Operation 101. obtain an initial synchronization 
cations system includes a satellite communications system , sequence . 
a wireless communications system , and a wireless local area A spectrum width corresponding to the initial synchroni 
network . zation sequence is greater than a bandwidth of a synchro 

The satellite communications system usually includes a nization channel and is less than a sum of the bandwidth of 
satellite end and a terrestrial end . The satellite end is used as the synchronization channel and a system protection band 
a relay station in space , and amplifies an electromagnetic width ; 
wave that is sent by a terrestrial station , and then returns the A specific implementation for obtaining the initial syn 
amplified electromagnetic wave to another terrestrial station . chronization sequence is not limited in this embodiment of 
The terrestrial station is an interface between a satellite and the invention , and existing methods may be used for obtain 
a terrestrial public network . ing initial synchronization sequences for different commu 

The wireless communications system usually includes nications systems . For example , for an LTE communications 
three parts : a sending device , a receiving device , and a radio system or an eloT communications system , the synchroni 
channel . Different wireless communications systems include zation signal sending apparatus may select an initial syn 
different devices . For example , devices that are included in chronization sequence in a preset synchronization sequence 
a Long Term Evolution ( LTE ) communications system 20 candidate set . 
include an evolved base station ( eNodeB ) and a terminal , Operation 102. Divide the initial synchronization 
and devices that are included in an Enterprise Internet of sequence into N sub - synchronization sequences . 
Things ( eloT ) communications system include a base station N is a quantity of time - domain symbols occupied by a 
and a terminal . synchronization signal , and N is an integer greater than 1 . 

The wireless local area network ( WLAN ) is a local area 25 Operation 103. Carry the N sub - synchronization 
network in which a twisted pair copper wire is replaced with sequences on N time - domain symbols . 
an electromagnetic wave . Devices in the wireless local area Each sub - synchronization sequence is carried in one 
network include a wireless router and a terminal . time - domain symbol . 

The terminal provided in this embodiment of the inven Operation 104. Send the N time - domain symbols to a 
tion may be a wireless terminal such as a mobile phone or 30 receiving apparatus . 

In this embodiment of the invention , the spectrum width a tablet computer . The wireless terminal includes a device 
providing a voice and / or data service to a user . The terminal corresponding to the initial synchronization sequence is 

greater than the bandwidth of the synchronization channel may further be a handheld device , an in - vehicle device , a and is less than the sum of the bandwidth of the synchro wearable device , and a computing device having a wireless 35 nization channel and the system protection bandwidth . connection function , and various user equipments ( UEs ) , Based on a system synchronization bandwidth , a margin is 
mobile stations ( MS ) , and terminals . This is not limited in reserved for redundancy elimination of the synchronization 
this embodiment of the invention . signal . Compared with the prior art , the initial synchroniza 

The base station and the wireless router provided in this tion sequence provided in this embodiment of the invention 
embodiment of the invention may be any device having 40 fully uses the system synchronization bandwidth and the 
management of wireless network resources . This is not system protection bandwidth , so that a length of the initial 
limited in this embodiment of the invention . synchronization sequence is increased and a correlation is 

The synchronization signal sending method provided in better . After operations such as redundancy elimination and 
this embodiment of the invention is mainly applied to a bandwidth limitation are performed , a bandwidth loss of the 
scenario in which a synchronization signal is carried in a 45 synchronization signal can be reduced , and utilization and 
plurality of symbols in a narrowband communications sys synchronization performance of the system synchronization 
tem , to resolve a technical problem in the prior art that bandwidth are improved . 
currently a synchronization bandwidth is not fully used and It should be noted that the bandwidth of the synchroni 
synchronization performance is impaired after redundancy zation channel and the system protection bandwidth are not 
elimination and bandwidth limitation operations are per- 50 specifically limited in this embodiment of the invention , and 
formed on the synchronization signal . vary with different communications systems . 

The following describes in detail , by using specific It should be noted that a specific implementation for 
embodiments , technical solutions in this application and carrying the N sub - synchronization sequences on the N 
how the technical solutions in this application resolve the time - domain symbols in step 103 is not limited in this 
foregoing technical problem . The following several specific 55 embodiment , and varies with different communications sys 
embodiments may be combined with each other , and a same tems , and existing signal processing methods in the different 
or similar concept or process may not be described repeat communications systems can be used . 
edly in some embodiments . It should be noted that a specific implementation of the 
FIG . 2 is a flowchart of of a synchronization signal synchronization sequence is not limited in this embodiment 

sending method according to an embodiment of the inven- 60 of the invention , and is set based on a need . For example , the 
tion . The synchronization signal sending method provided in synchronization sequence may be a ZC sequence . 
this embodiment may be performed by a synchronization Optionally , before operation 102 of dividing the initial 
signal sending apparatus . The synchronization signal send synchronization sequence into N sub - synchronization 
ing apparatus varies with different communications systems . sequences , the method provided in this embodiment of the 
For example , the synchronization signal sending apparatus 65 invention may further include : 
may be an evolved base station , a base station , a micro base performing upsampling on the initial synchronization 
station , a wireless router , or a terrestrial station . As shown in sequence . 
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Optionally , in one embodiment , a length L of the initial tion sequences of different lengths in a synchronization 
synchronization sequence may satisfy : signal sending method according to an embodiment of the 

invention . 
( BWsyne + M.BW subcarrier ) : T's As shown in FIG . 4 and FIG . 5 , the ZC sequence whose 

5 length is 59 is used in the prior art , and a synchronization BW represents the bandwidth of the synchronization bandwidth that corresponds to a generated synchronization channel , BW subcarrier represents a subcarrier bandwidth , signal is 51 kHz . Consequently , a bandwidth of 60 kHz of T represents duration of the synchronization signal , the synchronization channel provided by a system is not M = BW , represents the sys fully used . However , the ZC sequence whose length is 79 is tem protection bandwidth . 10 used in this embodiment of this application , and a synchro Optionally , in another embodiment , a length L of the nization bandwidth that corresponds to a generated synchro initial synchronization sequence may satisfy : nization signal approximates 60 kHz ( 981 kHz - 922 kHz = 59 
kHz ) , thereby improving utilization of the system synchro 
nization bandwidth . In addition , according to FIG . 5 , the ZC 

-M ) . N 15 sequence whose length is 79 has better autocorrelation 
performance than the ZC sequence whose length is 59 , 
thereby improving synchronization performance of the sys 

Optionally , a maximum value of M may be 2 . tem . 
The following describes in detail by using a specific This embodiment of of the invention provides a synchro 

communications system as an example . 20 nization signal sending method , including : obtaining the 
It is assumed that the communications system is an eloT initial synchronization sequence ; dividing the initial syn 

system . FIG . 3 is a schematic structural diagram of a chronization sequence into the N sub - synchronization 
synchronization signal of an eloT system in a synchroniza sequences ; carrying the N sub - synchronization sequences on 
tion signal sending method according to an embodiment of the N time - domain symbols ; and sending the N time - domain 
the invention . As shown in FIG . 3 , a time - domain symbol 25 symbols to the receiving apparatus . According to the syn 
used by the eloT system is an OFDM symbol . A total chronization signal sending method provided in this 
bandwidth of a system channel is 180 kHz , a bandwidth of embodiment of the invention , the system synchronization 
a synchronization channel is 60 kHz , and a subcarrier bandwidth and the system protection bandwidth are fully 
bandwidth is 15 kHz . The system includes 12 subcarriers . used , so that the length of the initial synchronization 
The system uses four subcarriers in a middle position of the 30 sequence is increased and a correlation is better . After 
channel to carry synchronization information . A synchroni operations such as redundancy elimination and bandwidth 
zation signal is formed by 14 consecutive OFDM symbols , limitation are performed , a bandwidth loss of the synchro 
and the duration of the synchronization signal is 1 millisec nization signal can be reduced , and utilization and synchro 
ond ( ms ) . A system protection bandwidth is 30 kHz . nization performance of the system synchronization band 

It can be learned that in the eloT system , BW -60 kHz , 35 width are improved . 
BW . x = 15 kHz , BW = 30 kHz , N = 14 , T FIG . 6 is a schematic structural diagram of a synchroni 
and M = BW __ / BW = 30 kHz / 15 kHz = 2 . zation signal sending apparatus according to an embodiment 

In the eloT system , after upsampling is performed on an of the invention . The synchronization signal sending appa 
initial synchronization sequence , the initial synchronization ratus provided in this embodiment of the invention varies 
sequence is divided into 14 sub - synchronization sequences 40 with different communications systems . For example , the 
to be sequentially mapped to 14 OFDM symbols . A Fast synchronization signal sending apparatus may be an evolved 
Fourier Transform ( FFT ) is first performed on each sub base station , a base station , a micro base station , a wireless 
synchronization sequence , and then Inverse Fast Fourier router , or a terrestrial station , and can perform the synchro 
Transform ( IFFT ) is performed . According to a requirement nization signal sending method provided in the embodi 
of an OFDM symbol , only information at a frequency point 45 ments shown in FIG . 2 to FIG . 5. As shown in FIG . 6 , the 
F of the synchronization channel is reserved in the frequency synchronization signal sending apparatus provided in this 
domain , and data at a CP position is eliminated and is embodiment of the invention may include a processing 
replaced with CP data . The base station combines the 14 module 12 and a transceiver module 11 . 
sub - synchronization sequences on which signal processing The processing module 12 is configured to : obtain an 
has been performed , to form a to - be - sent synchronization 50 initial synchronization sequence , where a spectrum width 
signal . corresponding to the initial synchronization sequence is 
An initial synchronization sequence used by the example greater than a bandwidth of a synchronization channel and 

eloT system is a ZC sequence whose length is 59 . is less than a sum of the bandwidth of the synchronization 
ding to the synchronization signal sending method channel and a system protection bandwidth ; divide the initial 

provided in this embodiment of this application , in an 55 synchronization sequence into N sub - synchronization 
implementation , the length L of the initial synchronization sequences , where N is a quantity of time - domain symbols 
sequence may satisfy 90 > L > 60 . In another embodiments , occupied by a synchronization signal , and N is an integer 
the length L of the initial synchronization sequence may greater than 1 ; and carry the N sub - synchronization 
satisfy 84 > L > 56 . sequences on the N time - domain symbols , where each 

It is assumed that the first embodiment in which the initial 60 sub - synchronization sequence is carried in one time - domain 
synchronization sequence is a ZC sequence whose length is symbol . 
79 is used in this embodiment of the invention . The transceiver module 11 is configured to send the N 
FIG . 4 is an alignment diagram of spectrum widths time - domain symbols to a receiving apparatus . 

corresponding to synchronization sequences of different Optionally , a length L of the initial synchronization 
lengths in a synchronization signal sending method accord- 65 sequence satisfies : 
ing to an embodiment of the invention . FIG . 5 is an 
alignment diagram of related performance of synchroniza ( BWsye + M.BW subcarrier ) -Tsyne > L > BW 

sync 

= 1 ms , subcarrier protect sync 

protect subcarrier 

-T sync sync 
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BW . represents the bandwidth of the synchronization Optionally , a maximum value of M is 2 . 
channel , BW subcarrier represents a subcarrier bandwidth , Optionally , the processor 22 is further configured to 
T sync represents duration of the synchronization signal , perform upsampling on the initial synchronization sequence 
M = BW protecd / BW subcarrier , and BW . represents the sys before dividing the initial synchronization sequence into the protect 
tem protection bandwidth . 5 N sub - synchronization sequences . 

Optionally , a length L of the initial synchronization The synchronization signal sending apparatus provided in 
sequence satisfies : this embodiment is configured to perform the synchroniza 

tion signal sending method provided in the method embodi 
ments shown in FIG . 2 to FIG . 5 , their technical principles 

BW 
N > L > 10 and the technical effects are similar , and details are not 

described herein again . 
Another embodiment of the invention provides a com 

Optionally , a maximum value of M is 2 . puter - readable storage medium . The computer - readable stor 
Optionally , the processing module 12 is further config age medium stores a computer execution instruction . When 

ured to perform upsampling on the initial synchronization 15 at least one processor of a synchronization signal sending 
sequence before dividing the initial synchronization apparatus executes the computer execution instruction , the 
sequence into the N sub - synchronization sequences . synchronization signal sending apparatus performs the syn 
The synchronization signal sending apparatus provided in chronization signal sending method provided in the method 

this embodiment of the invention is configured to perform embodiments shown in FIG . 2 to FIG . 5 . 
the synchronization signal sending method provided in the Another embodiment of the invention provides a com 
method embodiments shown in FIG . 2 to FIG . 5 , their puter program product . The computer program product 
technical principles and the technical effects are similar , and includes a computer execution instruction , and the computer 
details are not described herein again . execution instruction is stored in a computer - readable stor 
FIG . 7 is a schematic structural diagram of a synchroni age medium . At least one processor of a synchronization 

zation signal sending apparatus according to an embodiment 25 signal sending apparatus may read the computer execution 
of the invention . The synchronization signal sending appa instruction from the computer - readable storage medium , and 
ratus provided in this embodiment of the invention varies the at least one processor executes the computer execution 
with different communications systems . For example , the instruction , so that the synchronization signal sending appa 
synchronization signal sending apparatus may be an evolved ratus performs the synchronization signal sending method 
base station , a base station , a micro base station , a wireless 30 provided in the method embodiments shown in FIG . 2 to 

FIG . 5 . router , or a terrestrial station , and can perform the synchro 
nization signal sending method provided in the embodi FIG . 8 is a schematic structural diagram of a communi 
ments shown in FIG . 2 to FIG . 5. As shown in FIG . 7 , the cations system according to an embodiment of the invention . 
synchronization signal sending apparatus provided in this As shown in FIG . 8 , the communications system provided in 
embodiment of the invention may include a processor 22 35 this embodiment of the invention may include the synchro 
and a transceiver 21 . nization signal sending apparatus 31 provided in the 

The processor 22 is configured to : obtain an initial syn embodiment shown in FIG . 6 and a receiving apparatus 32 , 
chronization sequence , where a spectrum width correspond or the synchronization signal sending apparatus 31 provided 
ing to the initial synchronization sequence is greater than a in the embodiment shown in FIG . 7 and a receiving appa 

40 ratus 32 . bandwidth of a synchronization channel and is less than a 
sum of the bandwidth of the synchronization channel and a The synchronization signal sending apparatus 31 and the 
system protection bandwidth ; divide the initial synchroni receiving apparatus 32 vary with different communications 
zation sequence into N sub - synchronization sequences , systems . For example , the synchronization signal sending 
where N is a quantity of time - domain symbols occupied by apparatus 31 may be an evolved base station , a base station , 
a synchronization signal , and N is an integer greater than 1 ; 45 a micro base station , a wireless router , or a terrestrial station . 
and carry the N sub - synchronization sequences on the N Correspondingly , the receiving apparatus 32 may be a ter 
time - domain symbols , where each sub - synchronization minal , a satellite end , or the like . 
sequence is carried in one time - domain symbol . The synchronization signal sending apparatus in the com 

The transceiver 21 is configured to send the N time munications systems provided in this embodiment is con 
domain symbols to a receiving apparatus . 50 figured to perform the synchronization signal sending 

Optionally , a length L of the initial synchronization method provided in the method embodiments shown in FIG . 
2 to FIG . 5 , their technical principles and the technical sequence satisfies : effects are similar , and details are not described herein again . 

( BW + M.BW Vsubcarrier ) .TS 
BW represents the bandwidth of the synchronization 55 What is claimed is : 

channel , BW subcarrier represents a subcarrier bandwidth , 1. A method for sending a synchronization signal , com 
Tsyne represents duration of the synchronization signal , prising : 
M = BW and BW protect represents the sys obtaining an initial synchronization sequence , wherein a 
tem protection bandwidth . spectrum width corresponding to the initial synchroni 

Optionally , a length L of the initial synchronization 60 zation sequence is greater than a bandwidth of a 
sequence satisfies : synchronization channel and is less than a sum of the 

bandwidth of the synchronization channel and a system 
protection bandwidth ; 

dividing the initial synchronization sequence into N sub 
+ M : N > L > -M ) .Na synchronization sequences , wherein N is a quantity of 

time - domain symbols occupied by a synchronization 
signal , and N is an integer greater than 1 ; 

sync sync > L > BW sync T sync " 

sync 
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carrying the N sub - synchronization sequences on the N 
time - domain symbols , wherein each of the sub - syn BWS BWS 

N , chronization sequences is carried in one of the time BW subcarrier 
domain symbols ; and 

sending the N time - domain symbols to a receiving appa wherein 
ratus . BW represents the bandwidth of the synchronization 

2. The method according to claim 1 , wherein a length L channel , BW subcarrier represents a subcarrier band 
of the initial synchronization sequence satisfies : ( BW synet width , M = BW protect / BW . and BW repre 
M.BW subcarrier ) Teme > L > BW sents the system protection bandwidth . 
BW sync represents the bandwidth of the synchronization 9. The apparatus according to claim 7 , wherein a maxi 

channel , BW mum value of M is 2 . subcarrier represents a subcarrier band 
width , T 10. The apparatus according to claim 6 , wherein the represents duration of the synchronization 
signal , M = BW protecl / BW and BW processor is further configured to : 

perform upsampling on the initial synchronization sents the system protection bandwidth . sequence . 
3. The method according to claim 1 , wherein a length L 11. An apparatus for sending a synchronization signal , 

of the initial synchronization sequence satisfies : comprising : 
at least one processor , the processor to read instructions 

from a non - transitory computer - readable medium that , 
BW m ) .NL when executed by the processor , configure the appara -N , tus to : 

obtain an initial synchronization sequence , wherein a 
spectrum width corresponding to the initial synchro 

wherein nization sequence is greater than a bandwidth of a 
BW represents the bandwidth of the synchronization synchronization channel and is less than a sum of the 

channel , BW subcarrier represents a subcarrier band bandwidth of the synchronization channel and a 
width , M = BW , and BW system protection bandwidth ; 
sents the system protection bandwidth . divide the initial synchronization sequence into N sub 

synchronization sequences , wherein N is a quantity 4. The method according to claim 2 , wherein a maximum of time - domain symbols occupied by a synchroni value of M is 2 . zation signal , and N is an integer greater than 1 ; 
5. The method according to claim 1 , wherein before carry the N sub - synchronization sequences on the N 

dividing the initial synchronization sequence into the N time - domain symbols , wherein each of the sub 
sub - synchronization sequences , the method further com synchronization sequences is carried in one of the 
prises : time - domain symbols ; and 

performing upsampling on the initial synchronization 35 send the N time - domain symbols to a receiving appa 
ratus . sequence . 12. The apparatus according to claim 11 , wherein a length 6. An apparatus for sending a synchronization signal L of the initial synchronization sequence satisfies : comprising : ( BWsyne + M.BW subcarrier ) .Tsync > I > BW 

a processor configured to : obtain an initial synchroniza wherein 
tion sequence , wherein a spectrum width corresponding BW . represents the bandwidth of the synchronization 
to the initial synchronization sequence is greater than a channel , BW subcarrier represents a subcarrier band 
bandwidth of a synchronization channel and is less than width , T represents duration of the synchronization 
a sum of the bandwidth of the synchronization channel signal , M = BW // BW ? . repre 
and a system protection bandwidth ; divide the initial sents the system protection bandwidth . 
synchronization sequence into N sub - synchronization 13. The apparatus according to claim 11 , wherein a length 
sequences , wherein N is a quantity of time - domain L of the initial synchronization sequence satisfies : 
symbols occupied by a synchronization signal , and N is 
an integer greater than 1 ; and carry the N sub - synchro 
nization sequences on the N time - domain symbols , + M.N > L > M. N , wherein each of the sub - synchronization sequences is 
carried in one of the time - domain symbols ; and 

a transmitter nfigured to send the N time - domain sym wherein 
bols to a receiving apparatus . BW represents the bandwidth of the synchronization 

7. The apparatus according to claim 6 , wherein a length L 55 channel , BW subcarrier represents a subcarrier band 
of the initial synchronization sequence satisfies : ( BWsynet width , M = BW and BW 
M.BW subcarrier ) -T..n > L > BW , sents the system protection bandwidth . 
BW sync represents the bandwidth of the synchronization 14. The apparatus according to claim 12 , wherein a 

channel , BW maximum value of M is 2 . subcarrier represents a subcarrier band 
width , T represents duration of the synchronization 60 15. The apparatus according to claim 11 , wherein the 
signal , M = BW , / BW and BW and apparatus is further configured to : 
represents the system protection bandwidth . perform upsampling on the initial synchronization 

8. The apparatus according to claim 6 , wherein a length L sequence . 

of the initial synchronization sequence satisfies : 
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